We investigated if changes in glial activity in cortical areas that process nociceptive stimuli persisted in adult rats after neonatal injury. Neonatal pain was induced by repetitive needle prickling on the right paw, twice per day for 15 days starting at birth. Wistar rats received either neonatal pain or tactile stimulation and were tested behaviorally for mechanical withdrawal thresholds of the paws and gait alterations, after 15 (P15) or 180 (P180) days of life. Brains from rats on P15 and P180 were immunostained for glial markers (GFAP, MCP-1, OX-42) and the following cortical areas were analyzed for immunoreactivity density: prefrontal, anterior insular, anterior cingulated, somatosensory and motor cortices. Withdrawal thresholds of the stimulated paw remained decreased on P180 after neonatal pain when compared to controls. Neonatal pain animals showed increased density for both GFAP and MCP-1 staining, but not for OX-42, in all investigated cortical areas on both experimental times (P15 and P180). Painful stimuli in the neonatal period produced pain behaviors immediately after injury that persisted in adult life, and was accompanied by increase in the glial markers density in cortical areas that process and interpret pain. Thus, long-lasting changes in cortical glial activity could be, at least in part, responsible for the persistent hyperalgesia in adult rats that suffered from neonatal pain.
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Introduction
Painful procedures are routinely performed during neonatal intensive care on a daily basis (Anand, 2000; Grunau, 2013) . Over the last decade, increased awareness about pain in neonates resulted in reduced tissue-damaging procedures and increased analgesic usage prior to painful procedures (Johnston et al., 2011) . Despite these positive changes, the management of pain in newborns still depends on the hospital's protocols and is not always adequate (Johnston et al., 2011) .
Experimental studies are important for a better understanding of the changes resulting from pain in the neonate. In rats, painful procedures, such as needle pricking, incisions, or nerve injury cause local tissue damage and decrease pain thresholds (hyperalgesia) in neonates (Anand et al., 1999; Walker et al., 2009; Pertin et al., 2012; Knaepen et al., 2013) . It is well documented that injury in the neonatal period results in enhanced and persistent nociceptive sensitivity in the adult animals (Knaepen et al., 2012) and is accompanied by changes in neural processing that occur centrally (Hathway et al., 2012; Vega-Avelaira et al., 2007) ; however the mechanisms for this persistent changes is yet to be explained.
There is substantial evidence that both microglia and astrocytes in the spinal cord are activated in a variety of pain models (Gwak and Hulsebosch, 2009 ). For instance, nerve injury in young rats is known to cause acute changes in the glial cells of the spinal cord (Vallejo et al., 2010) . Also, electrical stimulation of C fibers, which are activated by noxious stimuli, can lead to sensitization of neurons in the central nervous system (Wu et al., 2012) . Nevertheless, further studies are necessary to clarify whether there is a relation between glial cell activation and hyperalgesia in the neonatal period and if this activation is a persistent phenomenon that may lead to hyperalgesia in adults. 
